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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid image quality deterioration of 
defective pixels with change over aging by detecting the change of 
defective pixels. 

SOLUTION: When power is turned on, one image is photographed 
through a CCD 1 in a pitch-dark state with a diaphragm 12 closed, 
compared wt a threshold of image data that are taken through 
photographing, when the image data show luminance that is higher 
than the threshold, it is detected as a defective pixel (white flaw) 
and its position information is stored. Also, when a detection mode 
of a defective pixel is selected with a mode switch 16, a camera is 
turned to a dedicated object, one image is photographed through 
the CCD 1 and image data that are taken through photographing 
are compared with the threshold. When image data show luminance 
that is lower than the threshold, it is detected as a defective pixel 
(black flaw) and its position information is stored. At the time of 
normal photographing, it is replaced with a mean value of the 
ambient pixels of the image data of the defective pixel based on 
the position information of the defective pixel. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electronic camera characterized by detecting to each a defective pixel [ in / for the image data for 
every pixel of said solid state image sensor which picturized the image for pixel defective detection and was 
obtained by this image pick-up in the electronic camera equipped with the solid state image sensor / said solid 
state image sensor ] as compared with criteria image data. 

[Claim 2] The electronic camera according to claim 1 characterized by said criteria image data being the value 
memorized beforehand. 

[Claim 3] The electronic camera according to claim 1 characterized by said criteria image data calculating based 
on the image data in the predetermined field containing an attention pixel. 

[Claim 4] The electronic camera according to claim 3 characterized by making into said criteria image data the 
average value of the image data of a pixel in which the color filter of two or more colors was prepared in said 
solid state image sensor, and the color filter of the same color as an attention pixel was prepared in said 
predetermined field. 

[Claim 5] The electronic camera according to claim 4 characterized by making the predetermined field 
containing said attention pixel into the predetermined field centering on an attention pixel. 
[Claim 6] The electronic camera according to claim 4 characterized by dividing into two or more blocks the 
image data which picturized and obtained the image for said pixel defective detection, and making the this 
divided block into the predetermined field containing said attention pixel. 

[Claim 7] The electronic camera of any one publication of claim 4-6 characterized by searching for the contrast 
of an attention pixel from said average value and image data of an attention pixel, comparing this contrast with 
a predetermined threshold, and detecting a defective pixel. 

[Claim 8] the difference of said average value and image data of an attention pixel — asking — this — the 
electronic camera of any one publication of claim 4-6 characterized by comparing difference with a 
predetermined threshold and detecting a defective pixel. 

[Claim 9] While dividing into two or more blocks the image data which picturized and obtained the image for 
said pixel defective detection and calculating the average of image data for every color of a color filter within 
the this divided block The contrast of the image data of an attention pixel and said average about the same color 
called for with the block with which said attention pixel is contained is searched for. While comparing this 
contrast with a predetermined threshold and detecting the candidate of a defective pixel, in the predetermined 
field centering on the candidate of the this detected defective pixel while calculating the average value of the 
image data of a pixel in which the same color filter as said candidate pixel was prepared — the difference of this 
average value and the image data of an attention pixel — asking — this — the electronic camera according to 
claim 4 characterized by comparing difference with a predetermined threshold and detecting a defective pixel. 
[Claim 10] The electronic camera of any one publication of claim 1-9 characterized by performing defocusing 
control which shifts a focus compulsorily from a focus location at the time of the image pick-up of the image 
for said pixel defective detection. 

[Claim 11] The electronic camera of any one publication of claim 1-10 characterized by forming the diffusion 
plate which diffuses the light by which incidence is carried out to said solid state image sensor, and making the 
image for said pixel defective detection picturize. 

[Claim 12] The electronic camera of any one publication of claim 1-11 characterized by extracting and/or 
adjusting shutter speed so that the brightness of the picturized image may go into the predetermined range, 
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when picturizing the image for said pixel defective detection. 

[Claim 13] The electronic camera of any one publication of claim 1-12 which carries out the multiple-times 
image pick-up of the image for said pixel defective detection, and is characterized by detecting a defective pixel 
from the image pick-up result of these multiple times. 

[Claim 14] The electronic camera of any one publication of claim 1-12 which carries out the multiple-times 
image pick-up of the image for said pixel defective detection, and is characterized by detecting a defective pixel 
based on the image on top of which these were laid. 

[Claim 1 5] The electronic camera according to claim 1 or 2 characterized by intercepting the incidence of the 
light to said solid state image sensor, and making the pitch-black image at this time picturize as an image for 
pixel defective detection. 

[Claim 16] The electronic camera of any one publication of claim 1-15 characterized by making the image for 
pixel defective detection picturize, and detecting a defective pixel at the time of the injection of an electric 
power switch. 

[Claim 17] The electronic camera of any one publication of claim 1-15 characterized by detecting the 
temperature of said solid state image sensor, making the image for pixel defective detection picturize when this 
temperature is beyond predetermined temperature, and detecting a defective pixel. 

[Claim 18] The electronic camera of any one publication of claim 1-15 characterized by making the image for 
pixel defective detection picturize for every predetermined period, and detecting a defective pixel. 
[Claim 19] The electronic camera of any one publication of claim 1-18 characterized by memorizing the 
location of said detected defective pixel and amending the image data of a defective pixel based on the 
positional information of this defective pixel. 

[Claim 20] Said amendment is an electronic camera according to claim 19 characterized by performing the 
image data of the contiguity pixel of said detected defective pixel by transposing to the image data of a 
defective pixel. 

[Claim 21] It is the electronic camera according to claim 19 characterized by coming to prepare the color filter 
of two or more colors in said solid state image sensor, and performing said amendment by transposing the 
average value of the image data of a perimeter pixel in which the same color filter as said detected defective 
pixel was prepared to the image data of a defective pixel. 

[Claim 22] The electronic camera of any one publication of claim 1-21 characterized by having a mode 
selection means to choose as arbitration the mode in which image pick-up of the image for said pixel defective 
detection and detection of a defective pixel are performed. 

[Claim 23] The control means which controls said solid state image sensor in the electronic camera equipped 
with the solid state image sensor to photo the image for pixel defective detection by one screen, A pixel 
defective detection means to detect a pixel defect for the signal level of the electrical signal for one screen 
outputted from said solid state image sensor for every pixel as compared with a predetermined threshold, The 
electronic camera characterized by being constituted including a rewritable storage means to memorize the 
information on a location that the pixel defect was detected, and a pixel defective amendment means to amend 
the signal level of the location where the pixel defect was detected on predetermined level based on the 
positional information memorized by this storage means. 

[Claim 24] It is the electronic camera according to claim 23 which controls said quantity of light 
accommodation means so that the quantity of light serves as zero, when said control means detects a white 
crack as a pixel defect, and is characterized by to constitute said pixel defective detection means so that the 
signal level of the electrical signal outputted from said solid state image sensor may be compared with the 
predetermined threshold for white crack detection while it has a quantity of light accommodation means to 
adjust the quantity of light of said solid state image sensor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of detecting the defective pixel of said solid state 

image sensor, in the electronic camera equipped with the solid state image sensor. 

[0002] 

[Description of the Prior Art] If the pixel defect by adhesion of dust, a crystal defect, etc. may exist in the solid 
state image sensor with which the image pick-up camera was equipped and it has a pixel defect, it will appear 
irrespective of an image in the form of the white crack which outputs a signal as white, or the black crack which 
outputs a signal as black irrespective of an image. If there is such a pixel defect, image quality will deteriorate 
remarkably. As for several 100,000 pixels, it is difficult to remove this pixel defect completely, and for this 
reason, in preparation for an image pick-up camera, an image is conventionally amended for a pixel defective 
amendment circuit, and efforts to raise the yield of a fixed image sensor are made. 
[0003] Since it was possible to carry out the address of the positional information of this defective pixel 
correctly, pixel defective test equipment is used at the time of factory shipments, the pixel defect of a solid state 
image sensor is detected, that positional information is recorded on ROM, and he carries this ROM in an image 
pick-up camera, and was trying to amend a pixel defect conventionally in a solid state image sensor based on 
the positional information of the pixel defect memorized by ROM. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since said white crack is a defective pixel based on a 
crystal defect, carries out degradation with the passage of time, or it tends to increase in connection with a 
temperature rise. However, since detection of the conventional defective pixel was performed in the 
manufacture phase as mentioned above, it was not able to respond to aging of the defective pixel in the 
commercial scene after shipment. 

[0005] Especially in the case of the digital still camera, it was in the inclination for the number of pixels of a 
solid state image sensor to increase, from the point of improvement in image quality, and the defective pixel 
also increased naturally in connection with the increase inclination of this number of pixels, and the inclination 
for generating of the new white crack by the part with many pixels and aging to also increase was suited. 
Therefore, especially in the digital still camera with many pixels of a solid state image sensor, said defective 
pixel became a problem and offer of the technique which can respond to aging of the defective pixel in a 
commercial scene was desired. 

[0006] This invention is made in view of such a conventional technical problem, and can respond to aging of 
the defective pixel of a solid state image sensor, and it aims at offering further the electronic camera which can 
detect a defective pixel with a sufficient precision. 
[0007] 

[Means for Solving the Problem] Therefore, in the electronic camera equipped with the solid state image sensor, 
the electronic camera concerning invention according to claim 1 picturized the image for pixel defective 
detection, and considered it as the configuration which detects to each a defective pixel [ in / for the image data 
for every pixel of said solid state image sensor obtained by this image pick-up / said solid state image sensor ] 
as compared with criteria image data. 

[0008] According to this configuration, the image suitable for detecting a pixel defect is picturized with an 
electronic camera, and it detects for every image pick-up of the image for said pixel defective detection by 
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comparing with the image data used as criteria the image data for every pixel of the solid state image sensor 
obtained by this image pick-up, the abnormalities, i.e., the defective pixel, of image data. In invention according 
to claim 2, it considered as the configuration which makes said criteria image data the value memorized 
beforehand. 

[0009] According to this configuration, corresponding to the image for pixel defective detection, the criteria 
image data forjudging normal and the abnormalities of image data is memorized beforehand, by comparing 
with said criteria image data the image data which picturized and obtained the image for pixel defective 
detection for every pixel, normal and the abnormalities of image data are judged for every pixel, and the pixel 
which shows outlying observation is detected as a defective pixel. 

[0010] In invention according to claim 3, it considered as the configuration which calculates said criteria image 
data based on the image data in the predetermined field containing an attention pixel. According to this 
configuration, it judges whether the attention pixel is outputting the image data of a normal pixel and this level 
as image data obtained by the normal pixel in the image data around an attention pixel, and a defective pixel is 
detected. 

[001 1] In invention according to claim 4, the average value of the image data of a pixel in which the color filter 
of two or more colors was prepared in said solid state image sensor, and the color filter of the same color as an 
attention pixel was prepared in said predetermined field was considered as the configuration made into said 
criteria image data. According to this configuration, color filters, such as RGB, are prepared in each pixel, in the 
electronic camera of a configuration of picturizing a color picture, the average value of the image data of a pixel 
in which the filter of the same color as the attention pixel around the attention pixel which judges whether it is a 
defective pixel was prepared is computed as image data in a normal pixel, the image data of this and an 
attention pixel is compared, and the normal and the abnormalities of the image data of an attention pixel are 
judged. 

[0012] In invention according to claim 5, it considered as the configuration which makes the predetermined 
field containing said attention pixel the predetermined field centering on an attention pixel. According to this 
configuration, the average of the image data of a pixel in which the filter of the same color as an attention pixel 
was prepared in the pixel field centering on this attention pixel for every attention pixel is calculated, it 
considers that this is normal values, and a defective pixel is made to detect. 

[0013] In invention according to claim 6, the image data which picturized and obtained the image for said pixel 
defective detection was divided into two or more blocks, and the this divided block was considered as the 
configuration made into the predetermined field containing said attention pixel. According to this configuration, 
a pixel xb pixel is divided into two or more blocks for an image pick-up result as one unit, the average value for 
every same filter color is calculated for every block, and the image data and this average value of an attention 
pixel are made to compare. Therefore, about the attention pixel within the same block, detection of a defective 
pixel will be performed using the same average. 

[0014] In invention according to claim 7, the contrast of an attention pixel was searched for from said average 
value and image data of an attention pixel, this contrast was compared with the predetermined threshold, and it 
considered as the configuration which detects a defective pixel. According to this configuration, based on the 
strength of contrast to the perimeter pixel of an attention pixel, the normal and the abnormalities of the image 
data of an attention pixel are judged, with it distinguishes whether an attention pixel is a defective pixel. 
[0015] invention according to claim 8 — the difference of said average value and image data of an attention 
pixel — asking — this — difference was compared with the predetermined threshold and it considered as the 
configuration which detects a defective pixel. According to this configuration, when the difference of the image 
data of an attention pixel and the average image data of a perimeter pixel is large, the image data of an attention 
pixel judges that it is unusual, and it detects an attention pixel as a defective pixel. 

[0016] While dividing into two or more blocks the image data which picturized and obtained the image for said 
pixel defective detection in invention according to claim 9 and calculating the average of image data for every 
color of a color filter within the this divided block The contrast of the image data of an attention pixel and said 
average about the same color called for with the block with which said attention pixel is contained is searched 
for. While comparing this contrast with a predetermined threshold and detecting the candidate of a defective 
pixel, in the predetermined field centering on the candidate of the this detected defective pixel while calculating 
the average value of the image data of a pixel in which the same color filter as said candidate pixel was 
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prepared — the difference of this average value and the image data of an attention pixel — asking — this — it 
considered as the configuration which compares difference with a predetermined threshold and detects a 
defective pixel. 

[0017] According to this configuration, first, a pixel field is divided into two or more blocks, and the average of 
the image data corresponding to the same color filter is calculated for this every block. And the contrast of this 
average value and the image data of an attention pixel is calculated, and the candidate of a defective pixel is 
detected based on this contrast, next, the inside of the predetermined field centering on the defective pixel 
detected as a candidate — the average value of the pixel of the same color — asking — the difference of this 
average value and the image data of a candidate pixel — calculating — this — a judgment whether the pixel 
detected as a candidate based on difference is a defective pixel is made. 

[001 8] Here, if it is in the same block, since it will be judged using the same average whether an attention pixel 
is a defective pixel, it is not necessary to calculate the average of a perimeter pixel for every attention pixel in 
detection of the candidate of a defective pixel. Moreover, making the average calculate in the field centering on 
an attention pixel will be limited to the pixel detected as a candidate of a defective pixel. 

[0019] In invention according to claim 10, it considered as the configuration which performs defocusing control 
which shifts a focus compulsorily from a focus location at the time of the image pick-up of the image for said 
pixel defective detection. According to this configuration, it is BOKA ** about the detailed crack and detailed 
shadow of an image for pixel defective detection by defocusing control. In invention according to claim 11, the 
diffusion plate which diffuses the light by which incidence is carried out to said solid state image sensor was 
formed, and it considered as the configuration which makes the image for said pixel defective detection 
picturize. 

[0020] Light diffuses with a diffusion plate and it is made for light to be uniformly irradiated by the solid state 
image sensor according to this configuration. In invention according to claim 12, when picturizing the image for 
said pixel defective detection, it considered as the configuration which extracts and/or adjusts shutter speed so 
that the brightness of the picturized image might go into the predetermined range. 

[0021] According to this configuration, even if it is the case that the brightness of the image for pixel defective 
detection is low, the image data to which the contrast over a black crack becomes large enough is obtained, and 
when the brightness of the image for pixel defective detection is too large, the contrast over a white crack can 
obtain folly securable image data conversely. In invention according to claim 13, the multiple-times image pick- 
up of the image for said pixel defective detection was carried out, and it considered as the configuration which 
detects a defective pixel from the image pick-up result of these multiple times. 

[0022] When according to this configuration a defective pixel is not specified only, for example from 1 time of 
an image pick-up result, for example, it is detected as a defective pixel above the count of predetermined of the 
image pick-up results of multiple times, finally it detects as a defective pixel (the candidate of a defective pixel 
is included). In invention according to claim 14, the multiple-times image pick-up of the image for said pixel 
defective detection was carried out, and it considered as the configuration which detects a defective pixel based 
on the image on top of which these were laid. 

[0023] According to this configuration, the multiple-times image pick-up of the image for pixel defective 
detection is carried out, the image data obtained by this is added for every pixel, and detection of a defective 
pixel is performed based on the image data of this addition result. In invention according to claim 15, the 
incidence of the light to said solid state image sensor was intercepted, and it considered as the configuration 
which makes the pitch-black image at this time picturize as an image for pixel defective detection. 
[0024] According to this configuration, intercept the incidence of the light to a solid state image sensor by 
adjustment of a diaphragm etc., and a pitch-black image is made to picturize by image pick-up in this condition, 
and as the image data of a normal pixel is equal to the minimum intensity level, it makes a white crack detect. In 
invention according to claim 16, the image for pixel defective detection was made to picturize at the time of the 
injection of an electric power switch, and it considered as the configuration which detects a defective pixel. 
[0025] According to this configuration, the image for pixel defective detection (for example, pitch-black image) 
is made to picturize automatically, and a defective pixel is made to detect for every injection of an electric 
power switch. In invention according to claim 17, detected the temperature of said solid state image sensor, 
when this temperature was beyond predetermined temperature, the image for pixel defective detection was 
made to picturize, and it considered as the configuration which detects a defective pixel. 
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[0026] According to this configuration, the temperature rise of the solid state image sensor leading to increase 
change of a white crack is detected, when a temperature rise is accepted, the image for pixel defective detection 
is made to picturize, and a defective pixel is made to detect. In invention according to claim 18, the image for 
pixel defective detection was made to picturize for every predetermined period, and it considered as the 
configuration which detects a defective pixel. 

[0027] According to this configuration, will set once in every predetermined period and January, set in half a 
year 1 time, once a year, etc., the image for pixel defective detection is made to picturize, and a defective pixel 
is made to detect. In invention according to claim 1 9, the location of said detected defective pixel was 
memorized and it considered as the configuration which amends the image data of a defective pixel based on 
the positional information of this defective pixel. 

[0028] According to this configuration, based on the positional information of the defective pixel which will be 
updated for every image pick-up of the image for pixel defective detection, the image data outputted 
corresponding to the defective pixel is amended, and the abnormalities of the image data based on a defective 
pixel are compensated. In invention according to claim 20, said amendment was considered as the configuration 
which performs the image data of the contiguity pixel of said detected defective pixel by transposing to the 
image data of a defective pixel. 

[0029] According to this configuration, by the normal pixel which adjoins a defective pixel, since the image 
data near the image data which should correspond to a defective pixel is obtained in many cases, the image data 
of a defective pixel is transposed to the image data of said contiguity pixel, without using as it is. In invention 
according to claim 21 , it came to prepare the color filter of two or more colors in said solid state image sensor, . 
and said amendment was considered as the configuration which performs the average value of the image data of 
a perimeter pixel in which the same color filter as said detected defective pixel was prepared by transposing to 
the image data of a defective pixel. 

[0030] According to this configuration, since the average value of the perimeter pixel of a defective pixel is 
stably approximated to the image data which should correspond to a defective pixel, it transposes the image data 
of a defective pixel to said average value. In invention according to claim 22, it considered as the configuration 
equipped with a mode selection means to choose as arbitration the mode in which image pick-up of the image 
for said pixel defective detection and detection of a defective pixel are performed. 
[0031] If the mode in which the mode selection by said mode selection means detects a defective pixel 
according to this configuration is specified, it will consider that the picturized image is an image for pixel 
defective detection, and detection of a defective pixel will be performed. In the electronic camera with which 
invention according to claim 23 was equipped with the solid state image sensor The control means which 
controls said solid state image sensor to photo the image for pixel defective detection by one screen, A pixel 
defective detection means to detect a pixel defect for the signal level of the electrical signal for one screen 
outputted from said solid state image sensor for every pixel as compared with a predetermined threshold, It is 
constituted including a rewritable storage means to memorize the information on a location that the pixel defect 
was detected, and a pixel defective amendment means to amend the signal level of the location where the pixel 
defect was detected on predetermined level based on the positional information memorized by this storage 
means. 

[0032] According to this configuration, a solid state image sensor is controlled by the control means, and the 
image for pixel defective detection is photoed by one screen. The signal level of the electrical signal for one 
screen each outputted from the solid state image sensor is compared with a predetermined threshold by the pixel 
defective detection means for every pixel. Since the signal level differs greatly as compared with the signal 
level of other pixels when there is a pixel defect, a pixel defect is detected by comparing signal level with a 
predetermined threshold for every pixel. When a pixel defect is detected, the information on a location that the 
pixel defect was detected is memorized by the rewritable storage means. And based on this positional 
information, the signal level of the location where the pixel defect was detected amends a pixel defective 
amendment means on predetermined level. Thus, a storage means can be rewritten and it becomes possible by 
having a pixel defective detection means to detect a pixel defect not only in the time of factory shipments 
always. 

[0033] While it has a quantity of light accommodation means to adjust the quantity of light of said solid state 
image sensor, said control means controls said quantity of light accommodation means by invention according 
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to claim 24 so that the quantity of light serves as zero, when detecting a white crack as a pixel defect, and said 
pixel defective detection means consists of it so that the signal level of the electrical signal outputted from said 
solid state image sensor may be compared with the predetermined threshold for white crack detection. 
[0034] According to this configuration, when detecting a white crack as a defective pixel, a quantity of light 
accommodation means is controlled by the control means, and the quantity of light of a solid state image sensor 
is adjusted so that it may become zero. And the electrical signal of a solid state image sensor is compared with 
the predetermined threshold for white crack detection, and a white crack is detected. 
[0035] 

[Effect of the Invention] Since the defective pixels (a white crack, black crack, etc.) of a solid state image 
sensor are detectable based on the result photoed with the electronic camera according to invention according to 
claim 1 , it is effective in it being possible to detect the defective pixel after aging. According to invention 
according to claim 2, it is effective in the black crack and white crack which will output an extremely different 
signal to the output of a normal pixel being detectable with a simple configuration. 

[0036] According to invention according to claim 3, it is effective in a defective pixel being detectable by 
distinguishing image data on the criteria according to the photoed image, without being influenced by 
dispersion in an image. It is effective in a defective pixel being detectable, without the color filter of two or 
more colors being influenced by the difference in the brightness by the difference in a color in the electronic 
camera which is formed in a solid state image sensor and performs color photography according to invention 
according to claim 4. 

[0037] According to invention according to claim 5, it is effective in the ability to judge with a sufficient 
precision whether it is a defective pixel on being based on the image data in the field centering on an attention 
pixel. It is not necessary to calculate criteria image data for every attention pixel, and, according to invention 
according to claim 6, is effective in an operation burden being mitigable. 

[0038] According to invention according to claim 7, it is effective in the ability to judge a defective pixel by 
difference of an output level, taking into consideration the level of the image data of a perimeter pixel. 
According to invention according to claim 8, based on a difference of the output level by the pixel defect, it is 
effective in a defective pixel being detectable simple. While according to invention according to claim 9 not 
calculating criteria image data for every attention pixel and being able to mitigate an operation burden, finally it 
is effective in the ability to judge with a precision sufficient whether it is a defective pixel on the basis of the 
image data of the pixel field centering on an attention pixel. 

[0039] According to invention according to claim 10, it is effective in it being avoidable that it is influenced by 
a crack, a shadow, etc. of a photographic subject and a defective pixel is incorrect-detected. According to 
invention according to claim 1 1 , it is effective in the ability to detect a defective pixel now from a photography 
result, without limiting a photographic subject finely. According to invention according to claim 12, without 
being influenced by dispersion in a photographic subject, the contrast over the perimeter pixel of the image data 
of a defective pixel is secured, and it is effective in the ability to raise detection precision. 
[0040] According to invention of claim 13 and 14 publications, it is effective in it being avoidable that it is 
influenced by the noise and a defective pixel is incorrect-detected. According to invention according to claim 
15, it is effective in a white crack being detectable with a simple and sufficient precision with photography of a 
pitch-black image. According to invention according to claim 1 6, it is effective in the ability to make a white 
crack detect automatically for every powering on, and detect the condition of the white crack at that time 
certainly before photography. 

[0041] According to invention according to claim 17, it is effective in increase change of the white crack in 
accordance with the temperature rise of a solid state image sensor being certainly detectable. According to 
invention according to claim 18, detection of a white crack is performed for every predetermined period, and it 
is effective in the ability to know aging of a white crack exactly. According to invention according to claim 1 9, 
it is effective in it being avoidable that the image quality of a photography image deteriorates greatly by 
existence of a defective pixel. 

[0042] According to invention of claim 20 and 21 publications, it is effective in the ability to amend to the value 
near the data which should be essentially obtained as image data of a defective pixel. According to invention 
according to claim 22, there is effectiveness of the ability to make a defective pixel detect to arbitration. 
According to invention according to claim 23, the pixel defect corresponding to aging of a solid state image 
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sensor can be amended, and it can use also with an image sensor which has some pixel defects, and is effective 
in the ability to aim at reduction of cost. 

[0043] According to invention according to claim 24, a white crack is detected with high precision, and 
amendment is added to the image data of the part of the detected white crack, and it is effective in deterioration 
of the image quality by the white crack being avoidable. 
[0044] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. Drawing 1 shows the configuration of the digital still camera as an example of an electronic camera. In 
drawing 1 , CCD (Charge Coupled Device) 1 as a solid state image sensor carries out photo electric conversion 
of the optical image by which image formation was carried out, and the drive circuit 2 is a circuit which 
generates a transfer pulse and is supplied to CCD1. And CCD1 outputs an analog electrical-and-electric- 
equipment picture signal based on this transfer pulse. 

[0045] The CDS (correlation duplex sampling) circuit 3 is a circuit for reducing a noise, and is driven based on 
the driving pulse outputted from the drive circuit 2. The A/D-conversion circuit 4 changes an analog signal into 
a digital signal. In addition, the time when an intensity level is higher shall be changed into the digital signal of 
a big value. The image data for every pixel of said CCD1 obtained through this A/D-conversion circuit 4 is 
once memorized by the memory 5 for images. 

[0046] Various kinds of image processings are performed by CPU6, and, finally the image data memorized by 
said memory 5 for images is memorized by the Records Department 7 which consists of record media, such as a 
memory card and a magneto-optic disk. Here, the processing which amends the image data of the defective 
pixel of said CCD1 is included in said various kinds of image processings. Said CPU6 detects said defective 
pixel, makes the memory 9 with which the control circuit 8 was equipped memorize the positional information 
(coordinate) of a defective pixel, and amends by reading said positional information from said memory 9 in 
amendment processing of the image data of said defective pixel so that it may mention later. In addition, various 
kinds of data used for detection of said defective pixel are also memorized by said memory 9. 
[0047] A liquid crystal display 1 0 displays an image, required actuation information, etc. which were picturized. 
The front face of CCD1 is equipped with the temperature sensor 13 and ** which detect a lens 1 1 , the 
diaphragm 12 which adjusts the quantity of light, and the temperature of CCD1, and the detecting signal of a 
temperature sensor 13 is inputted into a control circuit 8. 

[0048] Moreover, it has a ranging means (not shown) to measure the distance to a photographic subject, and 
with the signal from this ranging means, a control circuit 8 drives the lens drive circuit 14, and moves a lens 1 1 
to a focus location. Moreover, it has the mode switch 1 6 (mode selection means) for choosing an electric power 
switch 1 5 and the mode in which detection of a pixel defect is made to perform, and these switch signals are 
inputted into a control circuit 8. 

[0049] Next, detection actuation of said defective pixel is explained. First, detection of the white crack which is 
not concerned with an image but outputs the signal of a high intensity level (white) as a defective pixel is 
described. As detection of said white crack is the following, it is performed for every powering on. 
[0050] When an electric power switch 15 is switched on, that switch signal is inputted into a control circuit 8, it 
extracts by the control circuit 8, 12 (quantity of light accommodation means) is controlled to a close by-pass 
bulb completely, and a pitch-black image is made to photo by one screen by CCD1 in this condition (control 
means). The output of CCD1 which photoed this pitch-black image (image for pixel defective detection) is 
accumulated in the memory 5 for images, and CPU6 compares with each the threshold for a white crack judging 
(criteria image data) and the image data for every pixel which are beforehand memorized by memory 9. 
[0051] As mentioned above, since the pitch-black image was photoed, if the pixel of CCD1 is normal, the 
image data will become said under threshold, but when a pixel has a defect equivalent to a white crack, image 
data becomes said beyond threshold and a defective pixel (white crack) is detected (pixel defective detection 
means). If a defective pixel (white crack) is detected, the positional information (coordinate) of the defective 
pixel will be memorized by the memory 9 (storage means) of a control circuit 8. 

[0052] When detection of a white crack is performed automatically and the positional information of the newest 
white crack is memorized by said memory 9 for every injection of an electric power switch by the above- 
mentioned configuration, the amendment corresponding to change of a white crack with time is attained. By the 
way, said white crack is good also as a configuration which makes a pitch-black image photo like the above, 
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and makes a white crack detect automatically, when the temperature of CCD1 detected by the temperature 
sensor 1 3 becomes more than a predetermined reference temperature, since the inclination which increases in 
connection with a temperature rise is shown. Increase change of the white crack which makes this 
configuration, then temperature change a factor is detected certainly, and it becomes possible to perform 
suitable amendment. 

[0053] Moreover, when the detection mode of a defective pixel is chosen as mentioned above with said mode 
switch 16 besides [ which makes a white crack detect powering on and a temperature rise automatically as a 
trigger ] an approach, as detection of the white crack by photography of said pitch-black image is performed, 
white crack detection can be performed to the timing of arbitration. Detection of the white crack based on said 
mode switch 16 is good also as a configuration made to perform when you may make it perform immediately as 
a trigger that the detection mode of a defective pixel was chosen with the mode switch 1 6, said detection mode 
is chosen and a shutter is pushed. 

[0054] Furthermore, you may make it display on said liquid crystal display 10 warning which in a configuration 
of detecting a white crack only when mode selection is made with the mode switch 16 stimulates in January 
once and stimulates detection actuation of a defective pixel to timing, such as 1 time or once a year, in half a 
year so that detection of a white crack may be performed periodically. Moreover, it is good also as a 
configuration which is not made to detect the automatic white crack which makes powering on a trigger each 
time, for example, is made to perform periodically to timing, such as 1 time or once a year, once in January in 
half a year. 

[0055] Next, detection of the black crack which is not concerned with an image but outputs the signal of a low 
intensity level (black) as a defective pixel is described. As mentioned above, since the pixel which a black crack 
is not concerned with an image but outputs the signal of a low intensity level (black) is shown, when it has the 
above brightness to some extent and an image with little change (image for pixel defective detection) is 
photoed, image data can detect a black crack as an extremely low pixel. 

[0056] Then, in detection of a black crack, it is necessary to take a photograph by turning a camera to a bright 
flat wall or the photographic subjects (test chart etc.) of dedication, and the detection mode of a defective pixel 
is chosen with a mode switch 16, and a camera is turned to the above photographic subjects, and a shutter is 
pushed. The result picturized by the shutter operation in the selection condition in said detection mode is 
processed as image data for detection of a black crack. Specifically, CPU6 compares with each the threshold for 
the black crack judging beforehand memorized by memory 9 (criteria image data), and the image data for every 
pixel memorized by the memory 5 for images like detection of a white crack. 

[0057] When a pixel has a defect equivalent to a black crack although the image data becomes said beyond 
threshold if the pixel of CCD1 is normal, image data becomes said under threshold and a defective pixel (black 
crack) will be detected. If a defective pixel (black crack) is detected, the positional information (coordinate) of 
the defective pixel will be memorized by the memory 9 of a control circuit 8. 

[0058] If it is the configuration of detecting a black crack as mentioned above, it is possible to amend image 
data corresponding to a change of a black crack with time. In addition, defocusing control (control which shifts 
a focus compulsorily from a focus location) may be performed at the time of the photography for the above- 
mentioned black crack detection. If it does in this way, since the detailed crack and detailed shadow of a 
photographic subject will fade, the tolerance of the photographic subject which can avoid that it is influenced by 
these and a pixel defect is incorrect-detected, and can use it for detection of a black crack spreads. 
[0059] Moreover, if it is a flat photographic subject in the case of a black crack, since the image data of the 
pixel corresponding to a black crack will fall extremely compared with the image data of a surrounding pixel, it 
is detectable in a remarkable precision. Therefore, it is good also considering the average value of the image 
data of one screen as a threshold for black cracks (criteria image data), moreover, since it is difficult to make a 
user photo the image suitable for detection of a black crack certainly in detection of a black crack, when it is 
photography for black crack detection (at the time of detection mode selection) Extract the diffusion plate 21 , it 
is made to infix between 12 and CCD1 into drawing 1 , as a broken line shows, light diffuses with this diffusion 
plate 21 , it becomes a uniform light, and you may make it floodlighted by CCD1 . Even if photography is 
performed without choosing especially this configuration, then photographic subject, it becomes detectable [ a 
black crack ]. 

[0060] Furthermore, when the brightness of the image photoed for black crack detection is too low, or when it is 
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a complicated image, these are distinguished, warning is emitted and you may make it make photography redo. 
The positional information (coordinate) of the defective pixel (a white crack, black crack) which is detected as 
mentioned above and memorized by said memory 9 is read at the time of the usual photography, and the image 
data corresponding to a defective pixel is amended (pixel defective amendment means). 
[0061] When amendment of said image data outputs a signal with the degree of a defect comparatively near a 
comparatively low normal signal, although correction value may be subtracted and added, or a correction term 
may be multiplied and divided and you may amend about the image data of a defective pixel, since it is close to 
the signal level of a contiguity pixel, generally transposing to the image data of a contiguity pixel is desirable 
[ the signal level which should be outputted to normal in a defective pixel ]. 

[0062] The replacement by the image data of said contiguity pixel can be made to perform by [ as being the 
following ]. Namely, pixels An and n whose color mosaic filters prepared in CCD1 in the case of the color filter 
of four colors of A, B, C, and D (for example, Ye, Cy, G, Mg) are defective pixels as shown in drawing 2 R> 2 
When amending image data, it transposes to one of the following values. 
[0063] 

(1) An, n = () [ An-2 n-2+An-2, n+An-2, n+2+An, ] [ n-2] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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liWEW«*«i:*5^, IS*fce*Xtcffi£^**R&;A5 

M) fel«P[Bl&8 ^^D9( IE«^S) KHS 

[0052] ±w**icjt9 > * ^*>«a« 

^g^^^sffriE^ -ey 9 Jx-5 - £ tc «fc 9 s 

t\ Mi5a^x«^_b#tc#oTii^:-r5^rS]^^-r 

o-c\ ^-feVi^l 3 t-J: I? WCCD1 

stirs e^xoi«^:»k«:«sitc«fefflUT. mwtffi 

ttM-tZ b tf-sjifeb t£5 . 

[ 0 0 5 3 ] ±15<£>J:? S*Xtf>#aj«:«ail 

&A^iaS-b#& h y # — t UTS »»«cff *Sfe 

K >f 5/ ^I6(cg^< S^Xo^ffite, K*-f 

Srh y ^-^uric*>«cnfc*Tt> ftv>u, one 

&*H=— K &m$l£ tix^xt^is* y * initb 
# l£f?;b-£3 m&b U T1i Av\ 

[ 0 0 5 4 ] MIC, ^K^^^flSWo-C^Kl 
iR£ JxTV^ fc'ft lc<0*fi*X*>*tti$:f?5 

l ^(ci ^ x NMFKi A. #vm* v i ^ci &$?<o*>{ 



^A^rh y tf—b i"5 i»tt*e^X(0«WSr, SHIff 
&bVXi>&\<\ 

[0055] »c^, xtasmt tr, ®«icBi^-r® 
v^jwa^.^uc m) o«#sraA-r-5*^rx<o«ta^o 

[ 00 5 6 ]Kt\ ^X^t±}tC*5V^r^is 

9 ^-ra. mz&>m*-y<Dm&&nx<D^^y*Wiii? 

P U6 fi^At)^ ^ 9 lC|Btg^ tbTV>aH^X^J^(0 

issffic s^m^-^) t, m&m* ^-y 5 *cie«$^ 

[ 0057] CCD1 <Dmm&iEi%x&fr^ *<Dm& 
nwimmm:u±b & % mmcm^^^nm-r 

9 , ^PHM^( m^X) i$*ffl$ax5ri: ^Pi 

m( M«) $ij#Ipj^8 <n* -ey 9 ^12^ ti^> 0 
[oo58] ±iacD<fcp at, jsw?-xs:tttfji"5«j* 

*<offiiE&m-rz.b&'zimx$>z>o -Liem^x^ai 

ofca?>^a^^r % ^^-^x^ifflK ^^-g^ffig 

IR^Xo*ajlcffiv^^t^-x?^««Woff*ttHi5 
[ 0 0 5 9 ] I^XOW, ^P»fc*^#rT?*>tU 

^*xmmm mmwikr-?) bvxhx^\ 
m^xc^^mtc^v>r, if— i£m*cx<n&m\£m\* 

x®mm<Dm&xhzbzi dhh^kiw) i-i*. 

Hi ^^flfiH-e^-Ti^ «^l*fc««21«:»5 12^CCD1 



(8) 



ftmW-l 0 -3 2 2 6 0 3 



[0060] Htc, m^x&mmim&z tutm&am 

*) * 

[ 0 0 6 1 ] tfrffiilMfeT*— * <o*f jEli, ^fl&tfDfi'&v^s 

(1jAn.ii = ( An-2^-2 +An-2,n *f An-2,n+2 + A n.n-2 
H-An.rH-2 +An+2.n-2 +An+2,n + A n+2.n+2)/8 

(2) A n.n = ( A n-2.n + A n.n-2 + A n,n+2 + A n+2.n )/4 

(3) A n,n = ( A n.n-2 + A n.n+2)/2 

Or ( An-2.n +An+2.n)/2 

-klE(1) >WU *»W»*r 5 X5I 

[ 0 0 6 4 ] (2)^)/^-yii, XMrnmSripto 

-&xmtn<o4 mm<ommff— *<o*mmc^ xvfamm 

<nm&7*~- &iLZ$> (DX'tbZ. !EfcU (3)<D'< 

(4) An,n = ( Arvl,n-1 +An-I.n+1 +An+1,n-1 +An+l.n+l)/4 

(5) A n.n = ( A + A n-2,n H~Arv2^+2 + A n-1,n-1 

H-Arv1.n+1 +A n.n-2 +A n.n+2 4"A n+1.n-1 

+ A n+1 .n+1 + A n+2.n-2 + A n+2.n + A n+2.n+2)/1 2 

(4)S:ia5ItMfi, *te®*«r*'C?i:Lfc3 X3 V^cite5 0 
®^i^-e, XfammkmvA&<o*7— 74^9t> [ oo67] 



fc. -<yuic3Ev>©-e, StSM^Iiift 

[0062] m&mmmm<Dm&7*'-? z 

2 Ic^i"* 9 l-v CCDi *b *u5 >& 7 — ^eif -< ? 
A*9tK A, B, C, D( #J;LtfYe , Cy , G, 

Mg ) <D4 qcd*?— 74 /is?<Dm^x\ frt&mmxh 

[ 0 0 6 3] 



[ 0 0 6 5 ] |Sk _b!E*>g£!kt«\ A£*#-<7>:7^ /u* 

IC^tJ;9 itrffi*^— ^V*??* /WtfSA, B , 
C(#J;ttfR, G, B) <7>3 &^7l^tf>^tCf± N 7 

15(1) ~(3) <D\,^?irtfiW<* — ^T*g# ^^—^5: 
m»£ttZ.k ti*X%Z— W*An.nSr4SE-r5^ 
# fi. itrl5(1) —(3) <7)V>-f^^>' ,? ^— vtl#M 

&Z-Z)^khX$Z 0 
[ 0 0 6 6] 



4 (C^i-J; p 3 K(7)CCD 
B , C ( ^^fR , G , B ) <DJ) 
7—7 4^*&. #CCD^{t^tvTV^fci?), Mfa 



(6) An;n = ( An-1.n-1 +Arv1,n +Ao1,n+1 H-An.rv1 

+An,n+1 +An+1,M +An+1,n + An+1,n+1 ) /8 

(7) An.n =( AivlAl +AM,n+1 +An+1,n-1 +An+1.n+1 ) /A 

(8) An,n = ( An-1.n +An,M +An,n+1 +Arn-1.n) /A 

(9) An.n =( An-1.n +An+1.n) /l 

(10) A n,n = ( An.n-1 +An.n+1 ) /2 

(11) An.n = ( An-l.n-1 +An+1.n+1 ) /?. 

(12) A n.n = ( A n-1.n+1 + A n+1.n-1 ) /I 

(6) 5£lc«fc 5 fifr fi, ^:RSliF*«cWffiSrs 8 



I 0 0 6 8 ] (7)^ia$g#Mft ^C»lJ*«r + ^ 



(9) 



^^^1 0 -3 2 2 6 0 3 



(8) z Bt &x «\ ^Pfeli^lwWSi-'S JzTfe& 

(9) zStci:* ^PlSliJ^J-P^i-5-hT02 

[ 0 0 6 9 ] (io)*tck3.«#ift*.f±* £NUHtlcltK 

T^2 PiifcOiirtfeT*— * ^*S«S:^v^a £ £ lefcS • 
[ 0 0 7 0 ] ±l5(0,fcp (c, *ffe©ilf OM&t 5 — * jdSffi 

fc45^CCDS:lV>4<rt, ft#*M«:»5Z. 

tms^ »*»kccd 
ccDt*«^«^T^ittiir*(offifi'Wa«r3ft«)s r 

ROMi£fEft£i*r5*$J&Xf2. CCDtROMi 

[0071] ^HnnKott£tioff2 <Dn$mm* 
&sjizwim-tz 0 sg2 oje*^»c*5v^B:. sws^i 

8 a*. ii^KKtti^oigrtt( ** 
[ 0072] «y*.tf, ccdi otH^^ri o tr^ h xa 

/DSE*t5i^oT, CCDl«f^Xi56 
4 0 X4 80 Xfc££ Ufc*S-«£W:. 4*<bnMHK( W 

X.^128 X128) COM^T 5 — * 4>¥*Mt*S* 8 5 0 —1 

ooo <d«H^A5 i5 fcu &9 Rtf/XttS'-r:/* — 

< ±5 icx#. &famm<otiimttgz&fa±tsii:& 

[0073] ±iscoj;5 tux> m&mmvx&fozti 
m&m* s ics«$ Hfciw&T*-* 32x32 

iii*Sri XD2/i7^-ra3 0 o Xn ^ ^ l 
XD;y ^ilCCPUB ~4Ei££*U5. CPU6Xf±. utr 
IE^$h,fel yvyftDmi&T—* ( 3 2 X3 2 M# 



[ 0 0 7 4 ] &V>X, HfTfaXa 5, ^ ^tC^^U I ■ 
i$fitX -avg£ ¥i$MfC*fi-3 &.&mm<0= ^7 

C = I 1.0 - I x -X -avg | /X-avg | X100 

[0075] wjEi vx&m£tnz.mmiz^ 
tfi 3 xi 3 mmwm) p^-e, ^m®^ m^&n^j 

( *mMJmrx*v±sob-$-Z>) SrttlSfiEU. D^5 0 

c <s 0 -<?*>-5££icw\ 1 *fin*iir*iu rtttaufc 

[ 0 0 7 6 ] _bf£tf><fc5 1 8cfaiP»©*a*C*3V^ 
[ 0 0 7 7 ] ±1EftySS:3 0 0 (0^:X{CoV^X 

[ 00 78 ] «ft@oiMft^Knil«:*«>5«> 

■^Sr^-t* ^>X$>ip . S1-S3 -Ci*> »f$ftKn . X 
^ix-^uy -fey h -r^o 



(10) 



ftWPl 0 -3 2 2 6 0 3 



[ 0 0 7 9 ] S 4 n tti <OJHfc&rffv\ S5T 

W-f-Z* S6T*ti\ fgm:/n;y ^fO^li IS^ayf7 

^hc^ awes 5 -e*»bfcWtffc£<s^T«*r 

[0080] mm^^h c^g(0Hf( m« 
10) £x±T-hzk%\aL *<Dt%v>m mmtttem 

7-r a* watt** fr*Lmm<omtfrr—* nYwa&mfL 
-r^o S9x*fi, tms8T*mm,it¥®ttk. ami 

[ o o 8 1 ] s io-e^ N timm!ton$MDifim fcnmm 

[ 00 8 2 ] — S7X^yh7^FC < i & 

^J#r£ HfctfS, «rt5S 1(n?JIIBlH*«c«-J--5 »*/h£ v> 
t*IW$tufci:#«a±. ^Oct^O^i B*tt\ £feB 
*-CttftV^W»rU. S 12^v ? ^V^UT3iti'o PTXft 
i ^^h7$/^f5^ *©S13-Ctt % Zf*y? 

fctrofciMS^S:. flWEi ^f^tt^S 1024£U=i£;t7 

[ 0 0 8 3 ] ttt, i 2S 10 247fc^T-fcfttf. ITCXei 

t? 0 -^s i asi024£JLBcftofct Sfctt, *<Db%<n 

3ft'^S»»«>*Mff3ft«TS £ <OT% ftto:/* 5/ ^ 

rtoS^l^ov^x^telii^totfcaiSrfTii^^ . S 14 

[ 0 0 8 4 ] S16T?tt\ Tjy^JxfeSWBmiS 
**^n ^ %tx*hZ> 300 £LhlCfcoTV>3 !M»*S:*I 

suu. 3oo^ffixhtu^ ss^-e, *^yFr^ 
— t(nSm^3oo^_bt^orv^i:#tc: 
:i:i:^o-e, s i7—iiA/-e. memkn**v^y 

7y^«. 

[ 0 0 8 5 ] &<7>S 18-efi. iE^^^h T^^ixfc 
W«rfirfc1»*<< S4 -iitf, — iWEn **3 £A±(C 



at^L, jg«o *^y icfs«£ 

[ 0 0 8 6 ] — *\ MI&Kffl* ;h,fc*te®SS<o@iflfc7*- 
*«itolMt7*— * jftsc P U6 fcteaSS HWsmi <o 

[ 0 0 8 7 )i6lt 7 tO— UTOf^ 

jisX^;\s#j*7<DM&&7jk-fmT*h*) , $e06 

[ 0 0 8 8 ] 06 (^*3V>T. A/D*8MeIK4 TSC** 
^44«h. 3ftS»itbJT,XV^a - ff^^lHlSg42tt, 

[0089] wmxto&am*43it* m^mmmmt 
-e*>o , r^B*>:»«tfiB«M3-ettw$ixfc^ttiar* 
**Pfe*jEmBM4Wt, MlE^^ey 9 fclBMESixtv^* 

< fi**«4u^^^<Djia5^tti: mmtcvxffiiE 

#JEtt*^«#ft!!3aBB42^W^j-r«BK-efc*. 

[ 1211 ] *»M(ona^a©f^^^f'W> 
[ 02 ] MamRomk^- * ©»jEG>»«rijwi-« 
[ B3 ] xm$*<om&T—* <omiE<ott&mi-r& 
I 04 ] 3 «a;c c d (DWr&^&tfz xtemmnm&y* 

^"t^7 E3 — ^--^ — h 0 

[ 06 ] S3 S^tt^ffl^Jt.S^^^^*^^* 

[ ft^<D$LW] 

1 CCD 

2 I2®3[eI^ 

3 CDS[eJS§ 



(11) 



f&ffiW-l 0 -3 2 2 6 0 3 



4 A/D] 

5 m&mt^v 

6 CPU 

9 ^^ey 

10 ffifi^^sie 

11 i/yX 

12 &!> 



13 taS-fer^f- 

14 U>Xig«hlIg§ 

15 W^^y^ 

16 ^e— K^^Tjy^ 
21 &S5rt£ 

41 m^&mn 

42 (S-g^aiUKS 

43 ©Sf^Pfe&tiJlHlSg 

44 MffS^Ra*fjElsIg§ 



11 



12 



CCD CDS 

: 3 fpjf 



A/D 



I 



CPU 



.14 



[ 02 ] 

n— 2n— 1 n n+1n+2 
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A 
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D 
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C 
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A 




n+1 


C 
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C 


D 


C 




n+2 


A 


B 


A 
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A 


i 


n+3 


C 


D 


C 


D 


C 





[ m3 ] 

n-1 n n+1n+2 



n-1 


A 


B 


A 


B 


n 


C 


A 


C 
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n+1 


A 


B 


A 


B 


n+2 
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n+3 
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B 


A 


B 



n — 2n — I n n+ln + 2 

















n-2 
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A 




n- I 
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A 
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A 




n + J 


A 


A 
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A 




n + 2 


A 


A 


A 


A 


A 





[ 04 1 



n-2n-t n n+ln + 2 



n-2n— 1 n n+ln + 2 





























n-2 
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n-2 


C 
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c 




n- 1 
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n- I 
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c 
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n 
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c 




n+ 1 
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n + I 
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c 




n + 2 
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B 


n + 2 
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c 
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(12) 



[ 05 ] 



( START ") 



n = 0 

in 



1 SI 



m = 0 



T 



S4 



S2 
S3 



S5 



S6 



Mm^ti ~j 9 CD 



;S7 

S 10 ? 



NO 



TYES 



S8 



S9 



S10 





YES 



m < 300 ? 
NO 



YES 




no r 



